INTRODUCTION
The rate of disappearance of isonicotinoyl hydrazide (INH, isoniazid) from the serum of human subjects is a polymorphic hereditary trait of clinical interest in treatment of tuberculosis, as well as of anthropologic significance. People can be classed as either fast or slow inactivators of INH, and slow inactivation has been shown to be an autosomal recessive trait (1) . It has also been claimed that subjects can be classified into three groups-fast, intermediate, and slow inactivatorsthe intermediate group being heterozygotes (2, 3) . Human ethnic groups vary in the proportion of fast inactivators. Some of the proportions reported are: U. S. whites, 0.42 (3), Japanese, 0.88 (2) , and Canadian Eskimos 0.95 (4) .
Using a sensitive fluorophotometric assay for INH, we have examined the following problems: (a) the methodology of determining rate of inactivation, (b) the degree of reliability of classification of individuals into phenotypes, and (c) the proportion of slow inactivators in Alaskan ethnic groups.
METHODS
The persons studied were patients under treatment for tuberculosis at the Alaska Native Medical Center, Anchorage, plus a few Eskimo and Indian families. In most cases, INH was given orally in the amount of 4 mg/kg body weight to the nearest 25 mg. Samples of serum were obtained 2 and 6 hr later, and in some cases 4 hr later. INH was determined fluorophotometrically (5) . A second method was evaluated, where INH was given intramuscularly in the amount of 2 mg/kg body weight to the nearest 10 mg, and INH measured after 0.5 1.5, and 2.5 hr.
Rate of inactivation was calculated as though the process was first order: k = logwhere k = rate constant of inactivation in reciprocal hours, t is time between samples in hours, and I. and I2 are INH concentrations of the first and second samples.' RESULTS Intramuscular injection of INH. This method took less time and avoided possible differences in rate of absorption of the drug. The results in 87 persons are shown in Fig. 1 in terms of k calculated from levels 0.5 hr and 2.5 hr after injection. The distribution showed an antimode near 0.2. In 30 people, k was determined both after intramuscular injection (kim) and after oral ingestion (ko) ( A disadvantage of the intramuscular method was that the value of k fell rapidly during the 2 hr test period.
In Table I , rates calculated from 0.5 to 1.5 hr (ko.1-i.5) are compared with those from 1.5 to 2.5 hr (k.5-2.5).
In 86 persons, the correlation coefficient of the two rates was 0.65. The inconstancy of k, plus the inconvenience of giving injections, appeared to outweigh possible advantages of the intramuscular method.
Oral ingestion of INH. In previous studies of inactivation, the results have nearly always been expressed in terms of concentration of INH remaining in serum 6 hr after ingestion. The log of this value is proportional to the rate constant, provided the inactivation is a first-order process and the initial concentration is the same. One study expressed results as half-life (6), spread widely into a skewed distribution while those of rapid inactivators were closely bunched.
To test the constancy of k, a comparison was made of the values calculated from the 2-and 4-hr levels (k2-4) and those from the 4-and 6-hr levels (k") in 69 persons (Table I The value of k appears to decline with time in the intramuscular test, and when the oral and intramuscular tests are compared. In the oral test, k is constant in rapid inactivators but increases with time in slow inactivators. The increase of k in slow inactivators was not due to a linear decrease in INH levels with time, however. Average levels found in 17 such persons were 3.91, 2.62, and 1.60 ,ug/ml at 2, 4, and 6 hr respectively.
In 63 slow inactivators, the mean value of k was 0.098 with a standard deviation of 0.016; the mean of 12 at 6 hr was 0.96 ug/ml. Using the measured means and variances for slow inactivators and obligatory heterozygotes instead of the true values, the dividing point between heterozygotes and slow inactivators which appears to minimize the probability of misclassification is at k = 0.130. The corresponding probable division point using 6-hr levels is 0.41 ,ug/ml.
Rate of inactivation was determined by the oral method on 125 Eskimos with the result shown in Fig. 5 . 24 of these were slow inactivators, giving a gene frequency of 0.438. If the sample is genetically homogeneous, the Hardy-Weinberg law predicts 61.5 heterozygous inac- Table III were calculated. From this, the probable level for discrimination was 0.065 jug/ml. The practical usefulness of phenotypic classification can be expressed as the per cent of the total individuals who can be correctly classified with reasonable certainty. For most applications, at least 90% of the individuals should be so classified with 95% certainty. The summary in Table IV is based on a relatively small population, and the calculated values shown are only first approximations. The results indicate, however, that the first-order rate constant is more efficient in discrimination of phenotypes than is the 6 hr level, and that the discrimination between the two rapid phenotypes is inadequate by either method.
